INTRODUCTION
We have previously shown that nucleosomes in in vitroassembled chromatin inhibit both RNA chain initiation and elongation by RNA polymerase (1, 2). When comparing E.coli holoenzyme and calf thymus RNA polymerase B, we found that both enzymes can cross regions of the DNA organised into nucleosomes by a reaction which is greatly facilitated by increasing ionic strength. However, a difference was observed in the initiation of RNA synthesis. Whereas for the prokaryotic enzyme the extent of initiation was approximately proportional to the amount of free DNA in the in vitro-assembled chromatin, initiation by RNA polymerase B was greatly inhibited even when only a small proportion of the DNA was organised into nucleosomes. In order to see if this resulted from nucleosomes being reconstituted preferentially on the transcription-initiation points,we investigated the various binding sites by electron microscopy.
MATERIALS AND METHODS
Materials and methods were as described previously (1, 2) unless specified otherwise. The restriction enzymes Mspl and Hpall were purchased from Bethesda Research Laboratories, BamHI was purified by the method of Wilson and Young (3) and EcoRI according to SUmegi et al. (4) . Digestion conditions were as described in BRL's supply sheets.
The sites of interaction were determined by electron microscopy. After digesting the DNA with EcoRI, BamHI and Mspl (or Hpall) (sites at 0, 0.14 and 0.73 on SV40 DNA, respectively), the samples were prepared for microscopy by the method of Dubochet et al. (5) . The sites were determined by measuring the position of the proteins on the DNA for each digest and then reorienting molecules in order to maximise the correlation between the individual histograms. DNA measurements were corrected for compaction due to nucleosomes, and in all cases only unit length molecules were used. The major initiation sites for calf thymus RNA polymerase B are all in sites which are preferentially occupied by nucleosomes. This confirms that the large inhibition of RNA chain initiation on nucleosomal complexes results from both types of protein prefering similar sites on the DNA. As for nucleosomes, the initiation sites are in AT-rich regions of the DNA. Furthermore, as suggested previously (13), the eukayrotic polymerase prefers readily denaturable regions for RNA chain initiation. The T4 gene 32 protein-denaturable sites at 0.25 and 0.88 are important initiation sites (Fig. I) . However, the major T4 gene 32 protein site at 0.47 is slightly displaced relative to the nearest major RNA polymerase initiation site at 0.42 and the 0.35 polymerase site is not recognised by T4 gene 32 protein. This might result from small differences in the sequence specificity of both types of protein, or different sensitivities to the conformation of the supercoiled DNA. Alternatively ,the AT-rich peaks in the region around 0.35 (Fig. IE) are not as wide as those at 0.25 and 0.46, which might influence the ability of T4 gene 32 protein to form extensive denatured zones.
RESULTS

Sites of reoonstitution
A striking feature of our results is that the 0.67 region is an unfavourable site for all three types of protein tested. This region has been reported to contain the initiation sites for both replication (reviewed in 14) and transcription (15) during SV40 infection. Furthermore, this region has a special conformation in in u-iuo-assembled SV40 minichromosomes as shown by digestion with a variety of nucleases (16, 17, 18). Our observations are that in an in tfitro-assembling system nucleosomes form poorly at the 0.67 region, and form preferentially at the supposed non-physiological initiation sites that are normally used by pure RNA polymerase for RNA chain initiation on naked SV40 DNA. Further work will be necessary to establishe whether, in vitro, nucleosomes can direct RNA polymerase to the physiological site of RNA chain initiation and whether similar factors in the cell are used to direct RNA polymerase to its site of RNA chain initiation.
